Weaver M. Pilot testing a couples-focused intervention for mild cognitive impairment.
Existing interventions for MCI patients and caregivers are often single dimensional, focused on memory or physical activity (Jean, Bergeron, Thivierge, & Simard, 2010) ; a few studies on early dementia patient-caregiver dyads focus on future care issues (Whitlatch, Judge, Zarit, & Femia, 2006) . The absence of multi-faceted supportive care interventions for MCI patients and their caregivers is striking (Blieszner & Roberto, 2010; Ryan, et al., 2010) , especially when one considers the very high rate of conversion from MCI to Alzheimer disease (AD); (Davatzikos, Bhatt, Shaw, Batmanghelich, & Trojanowski, 2011) . To address the need for a multi-faceted supportive care interventions, we developed the multi-component, tailored Daily Enhancement of Meaningful Activity (DEMA) intervention. DEMA aims to help couples facing MCI supportively work together to meet goals, remain engaged in meaningful activities, and adapt to changes over time.
Theoretical Basis of DEMA Intervention
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DEMA is based on (1) gerontological theory (Lawton, 1990) ; (2) 
the Model of Human
Occupation (Kielhofner, 2002) ; (3) components of Problem-Solving Therapy (PST) (Unützer et al., 2002) ; and 4) patients' and caregivers' experiences with MCI (Lu & Haase, 2009; Lu, Haase, & Farran, 2007) . Content validity and preliminary evidence of acceptability of DEMA are described elsewhere (Lu & Haase, 2011) .
Study Purpose
We aimed to explore acceptability, feasibility, and potential benefits of DEMA.
Hypothesized benefits were: increased performance deficits awareness, improved performance of and satisfaction with meaningful activities, greater satisfaction with communication, improved physical function, greater sense of well-being; and improved quality of life; fewer depressive symptoms; and maintained or improved cognitive function (PwMCI), and reduced care burden (caregiver).
Method
Design and Sample
A longitudinal, single-group, pre-post intervention design was used. The study was approved by the university's institutional review board, prior to recruiting a non-probability sample. To be included, the PwMCI and caregiver (dyad) had to dwell in the same household, be able to read and speak English, and have telephone access. PwMCI participants had to meet established MCI classification criteria. Excluded were those with significant neurologic disease other than suspected incipient AD or current major depression (Winblad et al., 2004) . Caregivers needed to provide primary, unpaid care to their partner and have a 6-item MMSE score of = or > 5. The dyads were willing to meet the clinic or lived with 30 miles of the clinic. Of 28 dyads approached at the University AD Center and the Healthy Aging Brain Center, 12 dyads consented to participate, and 10 completed all study-related activities. The dyads' ethnicity were: Caucasian (9, 90%) and Arabic (1, 10%). PwMCI were mostly male (7, 70%), with mean age ACCEPTABILITY AND FEASIBILITY OF DEMA Revision 4 69.2 (SD = 8.0) years, mean education 15.3 (SD = 2.8) years, mean time since diagnosis 4.8 (SD = 4.15) years, mean MMSE score 27.1 (SD = 1.9); employment status was 7 (70%) retired, 2 (20%) retired with part-time job, and 1(10%) with full-time job. Most caregivers were female (7, 70%) with mean age 66.0 (SD = 10.6) years and education 14.0 (2.6) years.
Measures
Feasibility/ acceptability was evaluated by the number of sessions dyads attended; time spent on DEMA; and individual ratings of treatment satisfaction; the extent to which session goals were met, and a study-specific, rating of written information, specific components of DEMA implementation, and weekly project planning activities (Table 1) .
To evaluate benefits, PwMCI completed 11 measures and caregivers completed 3 (see Tables 2 and 3 Higher scores indicate better quality of life. Care burden was measured by a self-report inventory, the Caregiving Burden Scale (CBS). Higher scores indicate higher levels of burden.
Procedures
The 12 PwMCI-caregiver dyads were fully informed about the study and procedures in person and on a follow-up phone call prior to consent. Signed consent forms were returned by mail, at least one week prior to the scheduled baseline assessment. Baseline measures (Time 1, T1) were administered to the PwMCI by a research assistant and to the caregiver by the first author, in separate, private clinic rooms. Times and place for the six sessions were determined based the dyad's preferences, in either a campus conference room or the participant's home.
Then, to begin tailoring the intervention, the couple was separately asked about the patient's level of awareness of his or her performance abilities, types and frequencies of meaningful activities the PwMCI and/or couple engaged in, and perceived barriers to engaging in these activities. Following the baseline assessment, each dyad had six bi-weekly, face-to-face sessions with a nurse intervener that lasted from 55 to 70 minutes. Sessions are described below.
Session 1 focused on introducing the DEMA and meaningful activity concepts, reviewing the PwMCI's history of meaningful activity, establishing a manageable meaningful activity plan, ACCEPTABILITY AND FEASIBILITY OF DEMA Revision 6 and introducing the six areas for counseling topics. The dyad then set goals and developed a plan for activities they considered important and meaningful. During the two weeks between sessions, participants worked on the agreed-upon goals and activities, either as a couple or individually. Sessions 2 to 6 had 2 parts. For Part 1, 30-40 minutes were focused on the specific meaningful activity that had been planned during the previous session, including (a) assessing any concerns related to engaging in the activity, (b) reviewing the nature and frequency of existing meaningful activity patterns, (c) using problem-solving to assess the current week's activity plan and making needed modifications, and (d) identifying ways to maintain activity engagement. In each Session, Part 2 lasted 20-30 minutes, and focused on one of dyad selected six self-management topics.
Between sessions, the PwMCI engaged in their self-selected activities with caregiver support.
Time 2 (T2, post-intervention) and Time 3 (T3, three months post-intervention) measures were administered to eight dyads in separate, private clinic rooms and to two dyads in separate rooms in the homes.
Descriptive statistics computed for outcomes included means and standard deviations at each measurement point. Cohen's d measure of effect size (Cohen, 1988) was calculated for changes at T2 and T3 relative to T1. The analyses were completed using the SAS version 9.2 computer program (SAS Institute, 2008) .
Results
Acceptability
Acceptability was evaluated using means and standard deviations of program evaluation items. Dyads' separately rated acceptability (Table 1) . Overall, mean acceptability was 4.55 (SD [Insert Table 1 ]
Feasibility
The consent rate was 42.9 % (n = 12). Among the 16 of 28 dyads approached, who declined, most lived outside of catchment areas and driving distance was so far to come to clinic.
The attrition rate was 17%, attrition were two dyads dropped out before T2 due to major health problems (e.g., stroke and died from heart attack). Ten of the 12 dyads completed all sessions and measures, an 83% completion rate. Session delivery timing was consistent with the protocol timeline predicted, with the few scheduling conflicts being easily rescheduled. Mean session duration was 60. (Cohen, 1988) was calculated for changes at T2 and T3, relative to T1. The analyses were done with SAS, version 9.2 (SAS Institute,
2008).
Meaningful activity performance and satisfaction. Means, standard deviations, and effect sizes for change relative to T1 for meaningful activity performance and satisfaction at T1, T2, and T3 are summarized in Table 2 . All effect sizes indicated improvement relative to T1, ranging from .70 to 2.14 on meaningful activity performance and .70 to 2.39 on meaningful activity satisfaction, representing large effect sizes as defined by Cohen (Cohen, 1988) .
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Meaningful activity distal outcomes. Means, standard deviations, and effect sizes for change relative to T1 for meaningful activity distal outcome variables are presented in Table 4 .
Four of the distal outcome variables demonstrated small to medium (i.e., .20 -.50) effect sizes for improvement from T1 to T2, including the PwMCI DDS, ADCS-ADL, Trail-B, and Burden.
The ESS measure demonstrated a large effect size improvement (-.58) from T1 to T2. Small to medium effect sizes were observed for improvement from T1 to T3 for Trail-A and Caregiver DDS, while PwMCI DDS demonstrated a large effect size for improvement. Small to medium effect sizes were observed for improvement from T1 to T3 for Trail-A and Caregiver DDS, while PwMCI DDS demonstrated a large effect size for improvement. Other distal outcome variables (i.e., EES, CARS-FAD, ADCS-ADL, PHQ-9, General Health subscale, IADL-QoL, and CBS measures) had less than small effect sizes, and ESS showed worsening from T1 to T3.
[Insert Table 3 ]
Discussion
Acceptability and Feasibility
The findings show that DEMA is acceptable and feasible and has potential benefit for (Albert et al., 2011) . DEMA addresses interrelated needs by focusing on dyad's existing strengths and coping skills through the problem-solving therapy.
Opportunities for Improvement.
To increase accessibility of the intervention and reduce cost, changing the delivery mode to phone calls or internet interventions should be considered in future studies. Throughout the study, we learned ways to improve the measurement process, weekly meaningful activity plan, and the Self-management Tool Kit. For example, placing a large printout of the Likert scale on the table while reading each question for the participant helped maintain the PwMCI's attention and comprehension of the measures.
Potential Benefit
The results showed increased congruence in awareness of functional ability among dyads at T2. At T3, this awareness was still above baseline, but less than at T2. These findings may be due to dyads' improved communication, meaningful activities performance, and feedback on self-management strategies. The decline in congruence from T2 to T3 may reflect a need for longer term assistance in helping caregivers evaluate functional ability. At the three-month follow-up, the PwMCI perceived higher levels of meaningful activity engagement than at T1. This finding is consistent with the desire of PwMCI to preserve their ability to perform daily meaningful activities, expressed in qualitative data described elsewhere (Lu et al., 2007) .
However, the higher engagement levels also could be the result of couples naturally adapting to MCI over time, rather than DEMA.
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One unexpected result was the worsening of communication satisfaction, indicated by a reduction in Expressive Support Scale (ESS) scores at T2, with a medium effect size. However, by T3, there was relatively little difference in the ESS score relative to T1. The slight increases in communication satisfaction and decreased emotional support found at T3 were seemingly contradictory. These findings could be a result of participants being unable to sustain emotional support over time. Another possibility, suggested by our qualitative data, is that the four couples with decreased scores had other, unrelated family problems they were dealing with.
The potential findings of DEMA benefits trends should be interpreted very cautiously due to several limitations: (1) absence of a control group a substantial threat to internal validity and small sample size with limited power making, it impractical to rely on inferential tests and statistical significance to evaluate DEMA effects; (2) sample size too small to calculate the measures' Cronbach's alpha reliability; (3) use of self-reports of activity engagement performance; and, (4) data collection for caregivers and intervention delivery done by the same person, because of limited resources. It could be a threat to internal and external validity. Key changes recommended in future testing of DEMA include: (1) using a two-group, randomized trial design with a more representative sample; and, (2) evaluating benefit sustainability and life satisfaction (emotions, attitudes, expectations, and thoughts about an individual's situation in life), which is associated with meaningful activity engagement and performance.
Conclusion and Implications
Findings of this longitudinal, single-group pilot study indicated DEMA is acceptable and feasible. Evaluation of outcomes showed some potentially promising results; however, DEMA needs to be evaluated alongside a comparison group to better estimate intervention effect sizes.
Despite the unexplained reduced perceptions of emotional support at T2, DEMA was well accepted by participants and may have benefits for physical and emotional health. The information from this study provided guidance for further strengthening the intervention for a ACCEPTABILITY AND FEASIBILITY OF DEMA Revision 11 larger, randomized study. If further research indicates effectiveness, DEMA provides gerontological nurses with a means to incorporate a strengths-based, dyadic approach to address PwMCI and caregivers' needs. More importantly, DEMA may provide a means to assist PwMCI and their caregivers to learn ways to continue engaging in meaningful activities. Continued engagement in meaningful activities may ultimately reduce the health care burden on society by slowing the decline in functioning, relationships, mood, and quality of life.
Key Points
Engaging in meaningful activities is important to people, because it stimulates social and cognitive functioning, improves physical and mental health, and reduces risk of cognitive decline. Mild cognitive impairment (MCI) affects nearly 20% of American older adults and is associated with risk for Alzheimer's disease, functional decline, and depression, yet few multifaceted interventions are implemented. The daily enhancement of meaningful activities (DEMA) program incorporates a skill training approach tailored to the MCI patient-caregiver dyads' strengths and goals. Although DEMA participants experienced health outcomes benefits from the well accepted intervention, a technology-based delivery that more easily incorporates it into practice could improve the intervention's feasibility. 
